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. The puiTose of thisstudy is to investigate the

relationship between a multi- factor grading system and

standardizediachievement test scores. In recent years num-

erous segments o the population have attacked the traditional

A-F grading system employed by the schools.(Zimmerman, 1970;

Miller, 1967; 'Glasser, 1969; and Milton, 197.2).. The criti-

cisms of the traditional system are numerous, but one of the.

central criticisms his been that grades attempt to measure'

with. one score' several important :and partially independent.
.

_idimensions
,

of behavior (Driicoll,_ 1972). 'There are a Lumber

of possible responses- t6 the problems that the critics of the

traditional'system have,gurfaced. The most typical response

has beer to reduce the distinctiqns that are attempted,

as in t4ejvarious pass-fail systems. Other alternatives

of this type have ranged from a computerized prose evalu-

ations system (Giannangelo, 1974) to a system of only re-

cording completes as students master behaviorial objectives

(Zimmerman, 1970). A conceptual alternative to this strategy

of making fewer distinctions is to'attempt to measure the

other important dimensions of the student in school. This

Aal.terhat.ive has been attempted by a private, day school. It

/attempts to measure nct only achievement, but motivation and

rate of progress as well.

RELATED LITtRATURE

4.

The study of the validity of school grades has had mixed,

results. A number of studies have,shoWn that the high school

grade point average is an excellent predictor of.cbllege
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grades (Wilson, 1970; carver, 1973; McCausland, 1974; and

Wilson, 1971). These studies have shown this to be true for

a variety of populations. By contrast Hoyt (19.66) a 're-'

view of the literature dating back to 1917 has found that

college grades bear little or no relationship to adult
.

success as measured by a number of. variables. Jackson and

Lahaderne 1967) found only asmall relatiohship between

teacher awarded grades and standardized test4scores in the
_

-

sixth grade. Of .course all the above outlined studies

were based on grades as defined by the traditional

systefn and thus dO not attempt to measure separately

imotivation.or 'rate of improvement:

HYPOTHESE§

This satudy.wils- designed to investigate two hypotheses.

The null hypothe6es are:

1. TeaCher measures of application, improyemerit, and

grade level, do not bear .a significant relation to standardized

test scores in mathematics.

If hypothesis I is 'rejected, it is legitimate to 'test

the hypothesis that %

II. Teacher measures of application and improveMent

do not add significantly in prediction to that.provided

by the grade level and class.

Other questions oftinterest include:

1. Of the available teacher measures which set provides

the best prediction combiried with the 'fewest predictors?

2. Is there any difference in predialion between

the prediction of the total math scores and subscores for

34.



reasoning and computation?

PROCEDURE

Definition of Terms. Appendix A contains an example

of the gradd card that is used in this system. It is.
..

cOmprisei'Vof four components, application, improvement,

grade level, and conduct. 'Application is graded on a five

point.scale along a dimension fron seeks independent work
.4

to will not work. Improvement is a fout point Scale from

accele'rated"to none. Grade level is a 1,:ee point scale
o

from above grade level tolielow grade ievel. Conduct is

.11

.

a satisfactory-unsatisfactory dichotomy.

Sample. The sample .consisted of. 31 white, middle

socio-economic status children from a small, private

day school in northern Broward County,' Florida. Students

were from 4th, 5th and 6th grades. Classes were small

with 9, 8, and 14 students in each class respectively. The

school emphasizes a modern, concept oriented approachto

the study "of mathematics. Sexes were approximately balanced.

Instrument. The standardized test used was the

California AchieVement 'Test, 1957 edition. ,It is widely used

acid has been favorably revie*ed as to reliability and

validity (Neidt, 1957). It consigts of 11 scoresr4ncluding

mathematics reasoning, fundamentils and total, the scales

used JD this study.

Design.° The school operates on a nine- month school

year divided into four 9 week quarters. The grades used

were from the third quarter which ended in the last week

of March 1973.. Grades were awarded normally by the teachers.



4

a.

Sieoeothis study was not iven contemplated at that time,.

the subjects could not have been influenced by its existence.

The achievement test was adminisifered*in the second week

of April 1973'Under the supervision ,of a Ph.D. psychologist
.

and scoi'ed-by th:re 4Astribor. - Grades frOm the quarter

preceeding tlieadmilibtrspion clthe achievement test were
,

. 0.

used to predict its results. ,

, :,. -.. -
. .

Data AnAllisis. The data was analyzed via the ROL
.

Regrdsaion Anaiysis prOgram uging both generationed

_4
transrormation of variables: This is the 1 September 1969

'14
V.

,

version compiTea by Geou9tPeabody Computer Center.

Since it was.not'obvious that the various teacher

measures can be assumed to be ainear, all could be tested

. ,

for linearity using ,the appropriate nil' and restricted
. .% .,

i-latedels. Due to the .
liinited. range of the variables oft .y .

. v

qrade'level and clasi were so tested. Based on the results

9

of thatItest, all othervariables were assumed to be linear.

4
Linear interactions (Imre tested for grade level improvement,

and application with Cla*s.7'Various alternative models
0

were tested to determine which model was most parsimonious

'withqut being significantly poorer in prediction. Due

to the small sample size, no attempt was-made to determine

if
p

moderator groups existed.

RESULTS

For Hypothesis I, ascari be seen from Table li all

tested models were significantly better predictors than
,:!"

chance.accountirkiefor from 628 to 42% of .the variance. Thus.



a

5 I

Hypothesis. I is rejected and it Is appropriate to test

Hypotheis II.

'I .INSERT TABLE 1 ABOUT HERE

11 terms of Hypotheiis II, neither application or

improvement scoresor their interaction with class add

sighificant prediction to that provided by class and

grade level.

and resdlting

These. esults

Table 3

These have F-ratios of .102 and 2.415

in probabilities of ..75 and .13 respectively.

are contained in Table 2.

INSERT TABLE 2 ABOUT HERE

contains the relativ( contribution by each.

of _the predictors to the predict equation. The contributions

by each precUctor coincide with their use in the obtained

-prediction eq'.'tions except for the non-inclusion of the

interactiontermsfor improvement and class.' This non-inclusion

can be explainqd by the very high correlation betty en this

terms and the improvement score (r 0 .94). Its contribution

is entirely included within the improvement score and thus

it adds nothing to prediction. The prediction from the .

various models plus the number of predictOrs used, is con-

tained in Table 1.

INSERT TABLE 3 ABOUT HERE

In examining the question of whether there was any

difference between the prediction tot total score and

concept and computatipn scores, important differences were

found. Table !I- illustrates thit all bu,t two of the.correlations
40

between the'predictors and the concept score are lower than `'

those for total score and computation scores. Prediction.

'INSERT TABLE 4 ABOUT HERE
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,was also :lower,. ranging from a 'r of 37% to 23%.

DISCUSSION

le

It La clear from the data, presented here that the

grades at this school bea strong relationship' to'achieve-

ment test scores and are good predictors of. them. Within

the system apployed.p.the teachers'perceptions of academib

° achievement in terms of t,,tal math scores are probab)..y

close to exhausting the-predictive-abi-l-ity-of

-However, in'this sample, neither application nor

improvement as measured, added significantly to the gtraight'

achievement measure., This Is not'to say that they are

not, useful or valid measures. Neither are designed to

measure math achievement but are OeSigned to measure

.
the studentg''independence and impfdirement. Tathe _extent-

that these ardNfeflected in higher achieVem nt' and, th

higher achie ement is accurately measured y the grade Nyel

score, neither would be expected to add to .rediction.

Whether they are useful measures must thus stand `on their

reliability and validity in .terms of th original intention.'

The extent to which they are successfUN in this regard

cannot be determined' by thit study.

However, for improvement theie is some information
4 -1'

that tempts one to believe that it is not so much a'measure

of improvement. as of achievement. Itis reported to parents

O

in the form,of the letters.A-D. This alone would be a.power -/

ful sug4'stion,to revert to the traditional,syst in so
t

I

, .

/
far as t is particular meesure is concerned. The fact that

(

.

. .
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ifi the .singlebest predictorof academic achievem.ent

reinforces this idea.

Attempting to resolve. the question of which predictor

model is best presents a nUmber of difficult tradeoffs: It

is probably unnecessary to resolve this issue, other than

b saying that some combination of these vdriables, treated

as being contimous, will accoun for between 40-50% 'of

--the AMUNUDWIe. For the pUrpose of reporting their children's

achievement to parents, any of these relationships-are

dtrong enough. Equally if one wishes to research and.,

does not have the relevant standaridized tests, this dati

. would suggest that grades are ttongly enough related to"

ft be a practical alternative.

In comparing the traditional one 'grade model to

this Model Aich.adds improvement and application scores,

the outcome is com,41icated. Statistically no,,significant

differences were found. However the difference in garianpe.

accounted for is fairly large (6% of the variance). Again'

since fine discriminations-are not-typically made on the

basis of.these scores, either model is, acceptable. any

important dedisions-are,being made, then it would probably

be-wise to use the fullett possible model. 'To the extent

these additional scores add information about areas other

than academic achievement, they may. well be usefill, and

important and justifiable on that basis.
O

In terms of the school's stated. emphasis on the learning
r

of mathematical concepts, a discrepancy was found. The measure-
.

ment criteria are weighted far'IMore strongly toward computational
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skills than to reasoning or conceptual skills. In terms

of achieirement test scores, the students are in fact'
,

doing better in math reasoning than in computation, so
0

the teaching emphasis may be there. But this success is

not being reflected as accurately in, the various grades

as is .computational ability.

Turning to the wider ques)tions on which thiststudy

halLaring,. there are two. Ond'is the relation between

teacher fneasu)es and student achievement. Clearly this

$

m

study supports the idea that teacher measures are very

clearly elated to studento0cores on standardized tests in this

school. Of course, standardized tests are not the .same

,thing as student achievement.' Students inevitably get a

lot more, 'good and bad, out of the classroom than the

specific subjects that they are taught. But there is strong

eviden ce that standardized tests ao in fact measure fairly'

*ell the degree.to which the student,has \learned ithe skills

and subjects that are explicitly being 'aught. Thus this

study supports the idea that: teacher measures dobear a

strong relationship to student achievement in the'formal

'subjects in thedeurriculum.

This brings up, the second question. How does one

explain the low br non-existent relationships between

grades and measures cif non-academib adult achievement. One

possibility is to say t at grades don't really measure

vAlat has been taught. T s study for the reasons mentioned

above does not support this contention. Grades are reasonably

I
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qdbd meagures of what is in the curriculum. -This leaves

open the question.of what then the schools do'contribute:

This study can'add nothing to answering that qdestion

except to suggest that indiciing the grading system is

not the answer. Rather.it,suggests that the ancOer must

be found by examining what is taught and in what way it

should and does contribute to-a successful life/after
A

school, howeVer kflivts may be defined.

SUGGESTIONS(tOR FURTHER RESEARCH

The most divest continuation of,this research would

be the investigation of the relationships betweengi.ades

and standardized test scores in'other subjects./ For each

of these subjects the predictive ability of e'ch model can

be tested... If I$Ossible the study should use a larger sample

.0
which would allow for the testing of moderator-variables..

4

Beyond the immediate question of the degree to which

teaches measures are related td academic achievement, the
r

farmore important question is the degree to which academic

achievement, howevermeasured, is related to later life.'

'a

Given the enormous effortokn both time and money that is

devoted to the schools and to research and development

activities associated with them, knowing what the schools

and the various subjects within the curriculum contribute

to later lifes4emsof Critical importance. Multivariate
o

prediction Studies using either grades or standardized test

'scores to prddict non-academic success could isolate
4

effectof each component of the curriculum.

SP

.
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% TABLE 1
u.

Variance Accounted For

Modelqpm10*
.G.ntdedand Olaqs

Full linear

Improvement-
interaction

Improvement.w/o
IntOaction

Application?
Interation

Application w/o
Interaction

Class and Grade -
,Linear Interaction

Class and Grade-.
Linear w/o Int

1.10011

r
2, Number of Predictors

wamo- - -I=14"- ...

.6157* 12

.538u!

.5141**

.5127**

.4838":

.4695**

.4674 * * *.

.4254* * *

8

. 6

5

6

4

3

O

'p .05 **p .01 ***p .001 .

'4,44; ,

.1.1.r.1.1111

p

01.4



- 1 TABLE 2

Significance Test

J

Full=Model,. Difference in r2 F Ratio Probabilit,

Improvement- . .0467 i 1.262 '4.3175
Interaction r

Improvement w/o .0453 - '2.415 g.1288
Interaction

. v, .

Application- , .0164 .397 .6818
Interaction

Application w/o .0021 .102 .7502
Interaction

Note: All models tested against Class and Grade-Linear
'Interation.

4

0

!

v
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TABLE.3

ContribUtion Coefficient

Predictor Contribution'

Application .42

Improvement .78.

Grade.Level .58

Conduct .12

Class .70.

Application - Class. .05
InLeraction

Improvement- Class' .48
Interaction

. Grade Level-Class
Interactiont

I.

0
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A TABLE 4

A

Test Predictor Correlations
*4 U...

Predictor Con*cept Computation 'Total

Application ,13 .24 .22
ir

Improvement .39 .43
.

-.42

1

.Grade Level Z? .35 .32

Conduct .16 .06

Class .24 .36 . .38

'Application-Claps .O4 . .04 .03
Interaction

\

ImRrovement-Clasp .27 217 .' .26
Ifttraction;

Grade Level-Class .17 .21 .17
Interaction

J

eV*
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